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Example 1: An Assay F or Resistant Swing » 

The polymorphisms of the present invention are easily identified using PCR- 
RFLP tests. One embodiment of the tests used a 160bp fragment of porcine alpha (1,2) 
fucosyltransferase 1 amplified using PCR with the following primers; 
5'CCAACGCCTCCGATTCCTGT3' --(SEQ ID NO: 1)- and 
5 'GTGGATGGCAGGCTGGATGA3 ' -(SEQ ID NO: 2)-. Preferred PCR conditions 
for th^s embodiment are 25 cycles at the following times and temperatures: 94°C, 30 sec; 
60°C, 45 sec; 72°C, 90 sec. The amplified DNA from resistant swine was digested by 
the restriction enzyme Hgal, but was not digested by the restriction enzyme HinPI. The 
amplified DNA from homozygous susceptible swine was digested by the restriction 
enzyme HinPI. The amplified DNA from heterozygous susceptible swine was partially 
digested by both enzymes. 

Alternatively, DNA was isolated from porcine nucleated cells according to 
standard procedures. Direct sequencing of porcine FUT1 and FUT2 sequences and their 
flanking regions in animals Of different ECF18R genotype (Bb, ,bb) resulted in the 
identification of two G -> A transitions at positions 307 and 857 (termed M307 and 
M857, respectively) of the FUT1 ORE. The M307 transition eliminates a restriction site 
for Cfol. Amplification of DNA isolated from porcine nucleated cells was preformed 
according to standard procedures with primers P6 and PI 1 (3 min at 95 °C, 30 cycles of 
30 sec at 95 °C, 30 sec at 56° C and 30 sec at 72°C, followed by a 7 min final extension 
at 72 °C) followed by Cfol digestion and separation on a 3% agarose gel resulted in a 
restriction fragment length polymorphism (RFLP). Homozygous M307 M animals 
showed 2 bands. Homozygous M307 GG animals showed 93-, 241- and 87bp fragments. 
Heterozygous animals showed all four fragments. 

Example 2: Sensitivity and Specificity Of An Assay Using Alpha (1,2) 
Fu cosyltransferase, Tn Detecting Swine Resistant to F18 E. c.nli 

A study was conducted to determine the association between disease resistance 
and the polymorphism at position 307 of the FUT1 gene. 183 weaned swine (ranging in 
ages 2-6 months) were obtained from six different breeding herds. Only one of these 
herds was known to contain resistant animals before the start of the study; and this herd 
is known to have a high incidence of porcine stress syndrome. The other 5 herds had no 
evidence of porcine stress syndrome, and the incidence of disease resistance was 
unknown. Swine from each herd were randomly selected, humanely euthanized and 
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Primer name 


Primer Sequence 


FUT1 P6 (R) 


5 ' -CTTC AGCC AGGGCTCCTTTA AG-3 ' 




--(SEQ. ID NO:3)- 


FUT1 P7(F) 


5'-TTACCTCCAGCAGGCTATGGAC-3' 




-(SEQ ID NO: 4)- 


FUT1 P10(R) 


5 ' -TCCAGAGTGG AG AC A AGTCTGC-3 ' 




-(SEQ ID NO: 5)- 


FUT1 Pll (F) 


5 ' -CTGCCTG A ACGTCTATC A AG ATC-3 ' 




--(SEQ ID NO: 6)-- . 


FUT1 PI 6(F) 


5 , -AGAGTTTCCTCATGCCCACAGG-3' 




-(SEQ ID NO: 7)- 


FUT1 P18 (R) 


5'-CTGCTACAGGACCACCAGCATC-3' 




-(SEQ ID NO: 8)-- 


FUT1 PBEST (R) 


5 ACCAGCAGCGCAAAGTCCCTGAC 




GGGCACGGCCTC-3' -(SEQ ID NO: 9)- 


FUT2P16(R) 


5 ' -CTCt CTGTGCCTTGG A AGTG AT-3 * 




-(SEQ ID NO: 10)-- 


FUT2P17(F) 


5 ' - A ACTGC ACTGCC AGCTTC ATGC-3 ' 




-(SEQ ID NO: 11)- 



Position 
+489 

+720 

+1082 

+69 

-90 

+1203 

+893 

+ 1094 

-83 



Table2; Overall Recombination Fractions (0), Lodscores (Z) And Number Of 

Informative Animals (N) For M307 And Loci Of The HAL Linkage 
Group In The Landrace Experimental Population 
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Locus pair 


N 


0 


Z 


S-ECF18R 


183 


0.01 


50.6 


M307-S 


183 


0.01 


50.6 


M307-ECF18R 


216 


0.01 


57.1 


M307-RYR1 


198 


0.02 


47.2 


M307-GP1 


147 


0.03 


34.2 


M307-PGD 


147 


0.04 


24.5 



2 Primers FUT1 P10 and FUT1 PI 1 are derived from the human FUT1 
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CT CGA GCC ATG TGG GTC. CCC AGC CGC CGC CAC CTC TGT CTG ACC , TTC 



17 



v . CTG CTA GTC TGT 59 



37 
119 



TTA GCA GCA ATT TTC TTC CTG AAC GTC TAT ' CAA GAC CTC TTT TAC AGT GCC TTA cL 

CTG CTG GCC CTC T^T CCA CAC CAT A^C GTG CTA TCA TCT CCC Gt'g CCC ATA TTC TGC CTG 

T P v H P MA S D S c p k u p a 
T T 7 7 - - -C AAG CAT CCT GCC rCC TTT H 

rCC ,c T C T G W G ACT ATT TAC CCC CAT GCC CCC TTT GGG AAC ATG GGA CAG TAT GCC \] 9 

-G CTG CT L G ,C A C C^ GC L CTC aL £ CGC £ £ TTC ATC CA^' CCT ^ ATG CAC & 

7 7 77 ccPc gtVg /rc - cgRc " c acTg ctLg c " gtVc c * g gcg cgc g * g « - - "2 

CAC CCT CC P T,, C M G CCC GAG CTC gL CTT CAC gL tL ATG TCC gL CaV TAT GCC TTA 

- GAG CC P C TG W G CTG aL CTC ACC GCC TTC CCC TGC TCC TGG ACC TTC TTC C^C Ca"c CTC ™ 

CCC GAG CA°G ATC cSc ACC SAG TTC ACC CTC CAC Ga'c Ca" C CTT cL cL gL GCC £ £ J£ 

CTA CTG ACT CA°G TTC CCT CTA CCC CGC ACA GGG £ CGC CCC ACC ACC TTC GTG £ G TC ■ 6Sg 

7 7 7 ^ ^ " G C - ™ C - ^ - - GTG 1 GTG GGT 

«C G G C CGT TAC CTC CA^ CA^ .GCT ATG GAC tL TTC CGC GCC CCA tL GAA GCC CCC GTC ^ 
-T GT V G CT^C ACC AGC AAC etc ATG cL ^ TGC cc'c AAG AAC ATC Ga'c ACC TCC cSs Gg'g 

CAC CTG ATC TTT GCT GG^ CAT cfc GAG CCC GCG Cc'c CCC Ag'g GAC TTT GCG C^G C^G HI 

0 C N H T I M 



DVIF AGDG «EAAP AR D 

:§G GAG GCC GCG CCC GCC AGG GAc ttt GCG CTG CTG 8 99 

317 
959 



337 

AAG 1019 



CTG CAG TGC ^C CAc7c7atC ATG ACC ATT GGC ACC TTC GGC TTC TGG GCC GCC TAC CTG 

-' G GDtiylan _ftlptssf 

CCT CGT GGA GAT ACC ATC TAC TTG GCT ^TcTc~CTG CCC ACT TCC AGC TTC CTG J, 
-C TTT AA, CCC GAG GCT CCC TTC CTG CCC cL TGG GTG GCC ATT AAT Gc\ G^C T^G TCT H] 9 
CCA CTC CAG ATG TTG GCT GGG CCT TGA ACC AGC CAG GAG Cc't TTC TGG AAT AGC CTC GGT 
AA CCC AGG CCC AGC GTT ATG GGT CTC CGG AAG CCC GAG TAA CTT CCG GAG ATG CTG GTG 11M 

Z CCT GC A A G r G f 7 GGA CAC TTn r caa gag tga ttc taa ttg gct g - c - - a g - »» 

AAC CCT GCA G--CS 6<5 , bh ; o: _ i2gg 
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Example 1: An Assay For Resistant Swin» 

The polymorphisms of the present invention are easily identified using PCR- 
RFLP tests. One embodiment of the tests used a 160b P fragment of porcine alpha (1 2) 
fucosyltransferase 1 amplified using PGR with the following primers- 
5'GCAACGCCTCCGATTCCTGT3' (SEQ ID NO: 1) and 
5 'GTGC ATGGCAGGCTGGATGA3 ' (SEQ ID NO: 2). Preferred PGR conditions for 
this embodiment are 25 cycles at the following times and temperatures: 94°C, 30 sec- 
60-C, 45 sec; 72°C, 90 sec. The amplified DNA from resistant swine was digested by 
the restriction enzyme Hgal, but was not digested by the restriction enzyme HinPI The 
amplified DNA from homozygous susceptible swine was digested by the restriction 
enzyme HinPI. The amplified DNA from heterozygous susceptible swine was partially 
digested by both enzymes. 

Alternatively, DNA was isolated from porcine nucleated cells according to 
standard procedures.. Direct sequencing of porcine FUT1 and FUT2 sequences and their 
flankmg regions in animals of different ECF18R genotype (Bb, bb) resulted in the 
identification of two G -> A transitions at positions 307 and 857 (termed M307 and 
M857, respectively) of the FUT1 ORE. The M307 transition eliminates a restriction site 
for Cfol. Amplification of DNA isolated from porcine nucleated cells was preformed 
according to standard procedures with primers P6 and PI 1 (3 min at 95 °C, 30 cycles of 
30 sec at 95°C, 30 sec at 56° C and 30 sec at 72°C, followed by a 7 min final extension 
at 72°C) followed by Cfol digestion and separation on a 3% agarose gel resulted in a 
restriction fragment length polymorphism (RFLP). Homozygous M307™ animals 
showed 2 bands. Homozygous M307™ animals showed 93-, 241- and 87bp fragments. 
Heterozygous animals showed all four fragments . 

Example 2: Sensitivity and Specificity Of An Assay Using Alpha (1 2) 
^cosvjtransferase In Derectin^Swine ResisLt «„ p? « gTg iW 

A study was conducted to determine the association between disease resistance 
and the polymorphism at position 307 of the FUT1 gene. 1 83 weaned swine (ranging in 
ages 2-6 months) were obtained from six different breeding herds. Only one of these 
herds was known to contain resistant animals before, the start of the study, and this herd 
is known to have, high incidence of porcine stress syndrome. The other 5 herds had no 
ev,dence of porcine stress syndrome, and the incidence of disease resistance was 
unknown. Swine from each herd were randomly selected, humanely euthanized and 
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Sequences Of Forward-(F) And Reverse-(R) Primers And Their Relative 
Position to the Porcine FUT1 and FUT2 Start Codons 2 



Primer name 



Primer Sequence 



Position 



10 



FUT1 P6 (R) 
FUT1 P7 (F) 
FUT1 P10 (R) 
FUT1P11(F) 
FUT1 PI 6(F) 
FUT1P18 (R) 
FUT1 PBEST (R) 
FUT2P16(R) 
FUT2P17(F) 



5 ' -CTTC AGCC AGGGCTCCTTT A AG-3 ' 
(SEQ. ID NO:3) 

5 * -TT ACCTCC AGC AG GCTATGG AC-3 ' 
(SEQ ID NO: 4) 

5 ' -TCC AG AGTG G AG AC A AGTCTGC-3 ' 
(SEQ ID NO: 5) 

5'-CTGCCTGAACGTCTATCAAGATC-3 ' 
(SEQ ID NO: 6) 

S'-AGAGTTTCCTCATGCCCACAGG^' 
(SEQ ID NO: 7) 

5'-CTGCTACAGGACCACCAGCATC-3' 
(SEQ ID NO: 8) 

5 ' - ACC AGC AGCGC A A AGTCCCTG AC 
GGGCACGGCCTC^ (SEQ ID NO: 9) 

5 ^-CTCCCTGTGCCTTGGAAGTGAT^ ' 
(SEQ ID NO: 10) 

5 ' - A ACTGC ACTGCC AGCTTC ATGC-3 ' 
(SEQ ID NO: 11) 



+489 
+720 
+1082 
+69 
-90 
+1203 
+893 
+1094 
-83 



15 Table 2: 



Overall Recombination Fractions (0), Lodscores (Z) And Number Of 
Informative Animals (N) For M307 And Loci Of The HAL Linkage 
Group In The Landrace Experimental Population 



Locus pair 


N 


e 


Z 


S-ECF18R 


183 


0.01 


50.6 


M307-S 


183 


0.01 


50.6 


M307-ECF18R 


216 


0.01 


57.1 


M307-RYR1 


198 


0.02 


47.2 


M307-GP1 


147 


0.03 


34.2 


M307-PGD 


147 


0.04 


24.5 



20 



25 



2 Primers FUT1 P10 and FUT1 PI 1 are derived from the human FUT1 
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C 


: 17 


CT 


CGA 


. GCC 


: ATG 


; TGG 


; GTC 


: CCC AGC 


: CGC CGC CAC CTC TGT .CTG ACC . TTC CTG CTA GTC TGT 


59 


V 


L 


A 


A 


i 


F 


F 


L 


N 


V Y Q D h 


F 


Y 


S 


G 


L 


n 


37 


GTT 


TTA 


GCA 


GCA 


ATT 


TTC 


: TTC 


: CTG 


AAC GTC TAT CAA GAC CTC TTT TAC 


: AGT GGC TTA GAC 


119 


L 

CTG 


L 
CTG 


A 

GCC 


L 
CTG 


C 
TGT 


P 

CCA 


D 
GAC 


H 
CAT 


N 
AAC 


V V s S P 
' GTG GTA TCA TCT CCC 


V 

: GTG 


A 

: gcc 


I 

: ATA 


F 

. TTC 


C L 
: TGC CTG 


57 
179 


A 


G 


T 


P 


V 


H 


P 


N 


A 


S D S C P 


K 


H 


P 


A 


S 


F 


77 


GCG 


GGC 


ACG 


CCG 


GTA 


CAC 


CCC 


AAC 


GCC 


TCC GAT TCC TGT CCC 


AAG 


CAT 


CCT 


GCC 


TCC 


: TTT 


239 


S 
TCC 


G 
GGG 


T 
ACC 


W 
TGG 


T 
ACT 


I 
ATT 


Y 
TAC 


P 
CCG 


D 
GAT 


G R F G N 
GGC CGG TTT GGG AAC 


0 
CAG 


M 
ATG 


G 
GGA 


Q 
CAG 


Y 
TAT 


A 
GCC 


97 
299 


T 
ACG 


L 
CTG 


L 
CTG 


A 

GCC 


L A Q 
CTG (§:G CAG 


L 
CTC 


N 
AAC 


G R Q A F" 
GGC CGC CAG GCC TTC 


I 

ATC 


Q 
CAG 


P 

CCT 


A 

GCC 


H 
ATG 


H 
CAC 


117 
359 


A 

GCC 


V 
GTC 


L A 
CTG GCC 


P 
CCC 


V 
GTG 


F 
TTC 


, R 
CGC 


I 

ATC 


T L P V L 
ACG CTG CCT GTC CTG 


A 
GCG 


P 

CCC 


E 
GAG 


V 
GTA 


D 
GAC 


R 
AGG 


137 
419 


H 
CAC 


. A ' 
GCT 


P W 

CCT .TGG 


R 
CGG 


E 
GAG 


L 

CTCl 


E 
GAG 


L 
CTT 


H D W M S 
CAC GAC TGG ATG TCC 


E 
GAG 


D 
GAT 


Y 
TAT 


A 
GCC 


I! 
CAC 


L 
TTA 


157 
479 


K 
AAG 


E 
GAG 


P 
CCC 


W 
TGG 


L 
CTG 


K 
AAG 


L 
CTC 


T 

ACC 


G 


F *P C S W 
TTC CCC TGC TCC TGG 


T 
ACC 


F 
TTC 


F 
TTC 


H 
CAC 


H 

CAC 


L 
CTC 


177 
539 


R 
CGG 


E 
GAG 


Q 
CAG 


i 

ATC 


R 
CGC 


S " 
AGC 


E 
GAG 


F 
TTC 


T 
ACC 


L H D H L 
CTG CAC GAC CAC CTT 


R 

CGG 


O 
CAA 


E 
GAG 


A 
GCC 


Q 
CAG 


G 
GGG 


197 
599 


V 
GTA 


L 
CTG 


S 
AGT 


Q 
CAG 


F 
TTC 


R 
CGT 


L 
CTA 


P 

CCC 


R 

CGC 


T G D R P 
ACA GGG GAC CGC CCC 


S 
AGC 


T 
ACC 


F 
TTC 


V 
GTG 


G 
GGG 


V 
GTC 


217 
659 


H 
CAC 


V 
GTG 


R 
CGC 


R 
CGC 


G 
GGG 


D 
GAC 


Y 
TAT 


. L 

CTG 


• R 
CGT 


V M P K R " 
GTG ATG CCC AAG CGC 


w 

TGG 


K 
AAG 


G 
GGG 


V 
GTG 


V 
GTG 


G 
GGT 


237 
719 


GAC 


Q 

GGC 


A 
CGT 


Y 
TAC 


L 
CTC 


Q 
CAG 


Q 
CAG 


A 
GCT 


M 

ATG. 


D W F R A 
GAC TGG TTC CGG GCC 


R 
CGA 


Y 
TAC 


E 
GAA 


A 
GCC 


P 
CCC 


V „ 
GTC ' 


257 
779 


F 
TTT 


• , V 
GTG 


V . 
GTC 


T 
ACC 


S 
AGC 


N 
AAC 


G 
GGC 


M 
ATG 


E 
GAG 


W C R K W 
TGG TGC CGG AAG AAC 


I 

ATC 


D 
GAC 


T 
ACC 


S 
TCC 


R 
CGG 


G 
GGG 


277 
839 


GAC 


y 
GTG 


I 

ATC 


F 
TTT 


A 
GCT 


G 
GGC 


D 
GAT 


/— 
GGG 


R 

cgs 


E A A P A 
GAG GCC GCG CCC GCC 


R 
AGG 


D 
GAC 


F 
TTT 


A 
GCG 


L 
CTG 


L 
CTG 


297 
899 


V 


Q 


C 


N 


H 


T 


I 


H 


T 


I G T F G 


F 


W 


A 


A 


Y 


L 


317 


GTG 


CAG 


TGC 


AAC 


CAC 


ACC 


ATC 


ATG 


ACC 


ATT GGC ACC TTC GGC 


TTC 


TGG 


GCC 


GCC 


TAC 


CTG 


959 


A 


G 


G 


0 


T 


I 


Y 


L , 


A 


N F T L P 


T 


S 


S 


F 


L 


K 


337 


GCT 


GGT 


GGA 


GAT 


ACC 


ATC 


TAC 


TTG 


GCT 


AAC TTC ACC CTG CCC 


ACT 


TCC 


AGC 


TTC 


CTG 


AAG 


1019 


I 

ATC 
P 


F 
TTT 

L 


K 
AAA 

Q 


P 
CCC 

M 


E 
GAG 

L 


A 
GCT 

A 


A 

GCC 

G 


F 
TTC 

P 


L P E W V G 
CTG CCC GAG TGG GTG GGC 

* CSEQ /fclOO: J3> 


X 

ATT 


N 
AAT 


A 

GCA 


D 
GAC 


L 
TTG 


S 
TCT 


357 
1079 

3 65 
113* 


CCA 


CTC 


CAG 


ATG 


TTG 


GCT 


GGG 


CCT 


TGA 


ACC AGC CAG GAG CCT 


TTC 


TGG 


AAT 


AGC 


CTC 


GGT 


CAA 


CCC 


AGG 


GCC 


AGC 


GTT 


ATG 


GGT 


CTC 


CGG AAG CCC GAG TAA 


CTT 


CCG 


GAG 


ATG 


CTG 


GTG 


1199 


GTC 


CTG 


TAG 


CAG 


GCT 


GGA 


CAC 


TTA 


TTT 


CAA GAG TGA TTC TAA 


TTG 


GCT 


GGA 


CTC 


AGA 


GGA 


1259 


AAC 


CCT 


GCA 
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